White Matter Degeneration with Aging: Longitudinal Diffusion MR Imaging Analysis.
To determine longitudinally the rate of change in diffusion-tensor imaging (DTI) parameters of white matter microstructure with aging and to investigate whether cardiovascular risk factors influence this longitudinal change. This prospective population-based cohort study was approved by a dedicated ethics committee overseen by the national government, and all participants gave written informed consent. Community-dwelling participants without dementia were examined by using a research-dedicated 1.5-T magnetic resonance (MR) imager on two separate visits that were, on average, 2.0 years apart. Among 810 persons who were eligible for imaging at baseline, longitudinal imaging data were available for 501 persons (mean age, 69.9 years; age range, 64.1-91.1 years). Changes in normal-appearing white matter DTI characteristics in the tract centers were analyzed globally to investigate diffuse patterns of change and then locally by using voxelwise multilinear regression. The influence of cardiovascular risk factors was assessed by treating them as additional determinants in both analyses. Over the 2.0-year follow-up interval, global fractional anisotropy (FA) decreased by 0.0042 (P < .001), while mean diffusivity (MD) increased by 8.1 × 10(-6) mm(2)/sec (P < .001). Voxelwise analysis of the brain white matter skeleton showed an average decrease of 0.0082 (Pmean = .002) in FA in 57% of skeleton voxels. The sensorimotor pathway, however, showed an increase of 0.0078 (Pmean = .009) in FA. MD increased by 10.8 × 10(-6)mm(2)/sec (Pmean < .001) on average in 79% of white matter skeleton voxels. Additionally, white matter degeneration was more pronounced in older persons. Cardiovascular risk factors were generally not associated with longitudinal changes in white matter microstructure. Longitudinal diffusion analysis indicates widespread microstructural deterioration of the normal-appearing white matter in normal aging, with relative sparing of sensorimotor fibers.